S1. Calculation of equilibration times
The time required for droplets to come to equilibrium with the surrounding water activity (aw) was calculated using the following equation (Seinfeld and Pandis, 2006; Shiraiwa et al., 2011) :
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where τdiff, H2O is the characteristic mixing time of water due to molecular diffusion, dp is the diameter of the droplet, and DH2O 5 is the diffusion coefficient of water in the matrix. A discussion of the values used for DH2O in organic-water droplets follows.
Diffusion coefficients of water in the organic matrices studied here are assumed to equal the diffusion coefficients of water in a sucrose matrix when the viscosity of the two matrices are equal. Diffusion coefficients for water in a sucrose matrix at a given viscosity were calculated using a parametrization for diffusion coefficients as a function of aw from Price et al. (2016) and a parameterization for sucrose viscosity as a function of aw from Grayson et al. (2017) . Those diffusion coefficients were 10 used as an estimate for diffusion coefficients of water in citric acid, sorbitol, and sucrose-citric acid at that same viscosity. The expected viscosity of citric acid, sorbitol, and sucrose-citric acid matrices at each aw was calculated using viscosity-aw parameterizations from Rovelli et al. (2019) and Song et al. (2016) and brown limonene SOA matrices. The following gives additional details on this data.
S2. Diffusion coefficients and viscosity data from literature sources

S2.1 Sucrose matrices
In Price et al. (2016) and Chenyakin et al. (2017) , diffusion coefficients were reported as a function of aw. The aw was converted to viscosity using the viscosity vs. aw parameterization from Figure S1 in Grayson et al. (2017) for sucrose solutions. The experiments of Chenyakin et al. (2017) were performed at 294.5 K, and the experiments of Price et al. (2016) were performed 20 at 296 K.
The diffusion coefficients of Champion et al. (1997) were reported as a function of experimental temperature (T) minus the glass transition temperature (Tg). Those data were digitized using Origin software. The sucrose mass fraction of the solution used for each measurement was also given. The Tg at each sucrose mass fraction was calculated, using the Gordon-Taylor equation and parameters provided by Champion et al. (1997) . Next, the experimental temperature for each measurement was 25 calculated using the reported T-Tg values and the calculated Tg. Only diffusion coefficients measured at temperatures of 292 -298 K were used. The sucrose mass fraction was converted to aw using the relation between sucrose mass fraction and aw given in Zobrist et al. (2011) . Finally, viscosity was calculated using the relation between viscosity and aw given in Grayson et al. (2017) for sucrose solutions. Rampp et al. (2000) measured diffusion coefficients of sucrose as a function of temperature, but reported their results for sucrose-water solutions in terms of parameters for the Vogel-Tammann-Fulcher (VTF) equation:
where D is the diffusion coefficient (m 2 /s), and D0, T0, and C are free parameters. D0 represents the expected diffusion at some value T0, and C is the fragility parameter. The VTF parameters were reported as a function of mass fraction sucrose. Using the VTF equation and the reported VTF parameters, we calculated a diffusion coefficient at a temperature of 295 K for each mass fraction sucrose they studied. Sucrose mass fraction was then converted to viscosity using the relation between sucrose mass fraction and aw of Zobrist et al. (2011) and the relation between viscosity and aw in sucrose solutions given in Grayson 10 et al. (2017) .
Diffusion coefficients of the fluorescent organic molecule fluorescein in a sucrose matrix have also been measured by Corti et al. (2008) in the temperature range of 292-298 K. However, diffusion coefficients measured by Corti et al. (2008) are not included in Fig. 3 of the main text because Price et al. (2016) has shown that these measurements are inconsistent with other literature measurements of large organics in sucrose matrices. 15
As mentioned above, the viscosity-aw parameterization provided in Figure S1 in Grayson et al. (2017) was used to convert water activities to viscosities in sucrose-water matrices. Sucrose-water viscosity data in that parameterization come from several viscosity measurements (Först et al., 2002; Green and Perry, 2007; Haynes, 2015; Lide, 2001; Migliori et al., 2007; Power et al., 2013; Quintas et al., 2006; Swindells et al., 1958; Telis et al., 2007) . All viscosity measurements were made at a temperature of 293 K. 20
S2.2 Matrices consisting of brown limonene SOA generated in the laboratory
Diffusion coefficients in brown limonene SOA are reported as a function of aw in Ullmann et al. (2019) . The viscosity of brown limonene SOA matrices as a function of aw were also reported in that work. Both diffusion and viscosity measurements were performed at 294.5 K. Tables   Table S1 . Water activity (aw) of the headspace above each saturated salt solution used for conditioning droplets of fluorescent organic-water solutions. The aw was calculated from relative humidity (RH, aw = RH/100), which was measured using a handheld hygrometer with an uncertainty of ± 2.5%.
Inorganic salt
Water activity (aw) a Subsaturated solutions of potassium acetate were used to access water activities between 0.23 and 0.33. 5 Table S2 . Selected parameters used in preparing droplets containing rhodamine 6G in a citric acid matrix for rFRAP experiments and experimental diffusion coefficients. τdiffusion, H2O is the calculated characteristic mixing time for molecular diffusion of water in the droplets (see section S1 and Eq. (S1)). texperimental is the time used for conditioning the droplets at a given relative humidity. a The lower limit of viscosity was calculated using the upper limit of aw with the lower 95% confidence band in Fig. S7 , while 10 upper limit of viscosity was calculated using the lower limit of aw with the upper 95% confidence band in Fig. S7 . Table S3 . Selected parameters used in preparing droplets containing cresyl violet in a citric acid matrix for rFRAP experiments and experimental diffusion coefficients. τdiffusion, H2O is the calculated characteristic mixing time for molecular diffusion of water in the droplets (see section S1 and Eq. (S1)). texperimental is the time used for conditioning the droplets at a given relative humidity. a The lower limit of viscosity was calculated using the upper limit of aw with the lower 95% confidence band in Fig. S7 , while upper limit of viscosity was calculated using the lower limit of aw with the upper 95% confidence band in Fig. S7 . 5 Table S4 . Selected parameters used in preparing droplets containing rhodamine 6G in a sorbitol matrix for rFRAP experiments and experimental diffusion coefficients. τdiffusion, H2O is the calculated characteristic mixing time for molecular diffusion of water in the droplets (see section S1 and Eq. (S1)). texperimental is the time used for conditioning the droplets at a given relative humidity. a The lower limit of viscosity was calculated using the upper limit of aw with the lower 95% confidence band in Fig. S8 , while 10 upper limit of viscosity was calculated using the lower limit of aw with the upper 95% confidence band in Fig. S8 .
Table S5. Selected parameters used in preparing droplets containing rhodamine 6G in a sucrose-citric acid matrix for rFRAP experiments and experimental diffusion coefficients. τdiffusion, H2O is the calculated characteristic mixing time for molecular diffusion
of water in the droplets (see section S1 and Eq. (S1)). texperimental is the time used for conditioning the droplets at a given relative humidity. 0.863 ± 0.025 685 13 seconds 19 hours -1.94 ± 0.67 1.90 E-11 ± 2.00 E-12 a The lower limit of viscosity was calculated using the upper limit of aw with the lower 95% confidence band in Fig. S9 , while upper limit of viscosity was calculated using the lower limit of aw with the upper 95% confidence band in Fig. S9 . Figure S9 . Parameterization between viscosity and water activity for sucrose-citric acid solutions. Data come from (Rovelli et al. (2019) and only include measurements on particles using the optical tweezers technique. Measurements performed using the pokeand-flow technique were not included due to the larger uncertainty in viscosity measurements using that technique. Measurements were performed at 293 ± 2 K. The equation of the line (red line) is log () = 9.55 ± 0.857 -22.62 ± 1.97(aw) + 10.76 ± 1.87(aw 2 ). Xerror bars on the data points represent the ± 0.02 aw and y-error bars represent one standard deviation calculated based on multiple viscosity measurements. Uncertainty in the parameterization (red shaded region) represent 95% confidence intervals.
